SUMMARY Pharyngeal colonisation by Neisseria gonorrhoeae and Neisseria meningitidis was studied in 2000 patients attending a venereal disease clinic. Of these patients, 64 % were white and 36% were black. The incidence of gonococcal infections was highest in the period from June to August. The incidence of genital or rectal infections or both was higher in the black patients. Pharyngeal colonisation by gonococci was present in 1 3 % of the patients. There were no significant associations between pharyngeal colonisation and the pharyngeal symptoms, race, sex, or marital state of the patients. Pharyngeal colonisation was more frequent in patients with gonococcal infections at other sites. However, in 40 7 % of the patients with pharyngeal colonisation, the pharynx was the only culture-positive site. There was no significant difference in the auxotypes or in the antibiotic susceptibility of the pharyngeal and the rectal-genital isolates except in the susceptibility to spectinomycin. Our findings do not indicate that gonococci isolated from the pharynx differ significantly from gonococci isolated from rectal or genital sites. It was notable that meningococcal colonisation of the pharynx was significantly more frequent in the white patients. This may be a genetically determined phenomenon.
Introduction
Pharyngeal gonococcal infection is recognised as a form of asymptomatic gonorrhoea. It has been described in case studies and in selected groups of patients, such as homosexual men, pregnant women, and patients practising oro-genital intercourse (Fiumara et al., 1967; Owen and Hill, 1972; Pariser, 1972; Rodin et al., 1972; Courman et al., 1974; Wallin, 1974; Shahidullah, 1976; Stutz et al., 1976.) In the present study, pharyngeal culture specimens were taken from consecutive new patients attending a city-county venereal disease clinic. We examined the association of gonococcal pharyngeal colonisation and certain epidemiological variables in a patient population that was known to have a low frequency of oro-genital sexual contact (Noble et al., 1977) . Since the meningococcus, another Martin medium containing vancomycin, colistin, nystatin, and trimethoprim (Martin and Lester, 1971 ) and incubated at 36°C for 48 hours. The pharyngeal cultures were incubated in a candle extinction jar, and the genital and rectal cultures were incubated in an atmosphere containing CO2. Patients with gonorrhoea were defined as those men having Gram-negative intracellular diplococci present in a urethral smear or those patients of either sex who had positive culture results on modified Thayer-Martin medium of an oxidase-positive (1 % solution of N-N-dimethyl-p-phenylene-diamine monohydrochloride), Gram-negative diplococcus. The rectal-genital cultures used in this study were randomly selected from different patients attending the venereal disease clinic during the year of the study. The selection was performed so that the proportion of black and white patients in the rectal-genital group would be the same as in the pharyngeal group.
All pharyngeal and selected genital cultures were identified by bacterial morphology, Gram stain, oxidase reaction, and production of acid with one or more of the following sugars: glucose, maltose, lactose, sucrose, or fructose. The latter medium contained 1 % of the test carbohydrate in cystine tryptic agar (Difco, Detroit, Michigan) . GC medium base (Difco) with 1 % IsovitaleX supplement (Baltimore Biological Laboratories, Cockeysville, Maryland) was used as the culture medium for bacterial isolation. Meningococcal serogrouping was performed by a slide agglutination technique (Feldman, 1970) (Jaffe et al., 1976) . Duplicate inocula were made with a Steers replicator (Steers et al., 1959) . Strains of N. gonorrhoeae (F18 and F29) and Sarcina lutea (F20) (supplied by the US Center for Disease Control) with known antibiotic susceptibilities were included as controls when gonococcal isolates were tested for their antibiotic susceptibilities. The antibiotics (US Pharmacopeial Convention Inc., Bethesda, Maryland) were tested in the following concentrations by means of twofold dilution in agar: penicillin (2-0008 ,±g/ml); ampicillin (2-0008 ,sg/ml); spectinomycin (100-0-39 t±g/ml); and tetracycline (25-01 ,ug/mI).
STATISTICAL METHODS
Yates's x2 tests were used for categorical data, and the Mann-Whitney U test (two-tailed) was used in the analysis of the antibiotic sensitivity data.
Results

PATIENT POPULATION
Of the 64% of white patients and the 36% of black 60 % were men and 40% were women in both racial groups; 77% were single, 11 % married, and 9% divorced or separated. Their mean age was 20 years. Gonococcal infection of the cervix or rectum was present in 25 % of the women and urethral infection was present in 30% of the men. Urethral infections were more common in black men (47 1 %) than in white men (21 0%) (X12=86-93, P<0001). Cervical and rectal infections were more common in black women (35-2%) than in white women (19.0%) (X12=24-7, P<O-01).
PHARYNGEAL GONOCOCCAL COLONISATION N. gonorrhoeae was isolated from the pharynx in 1-3 % (27/2000) of the patients. None of the patients complained of a sore throat. Of the 27 patients with positive pharyngeal culture results for N. gonorrhoeae, 15 were white and six were black men, and three were white and three were black women. Pharyngeal gonococcal colonisation occurred with similar frequency in black (1 2%) and white (1.5 %) patients. Although pharyngeal gonococcal colonisation was more than twice as common in men (1 -8 %) Table 3 , the pharyngeal isolates were more susceptible to spectinomycin than were the rectalgenital isolates.
PHARYNGEAL MENINGOCOCCAL COLONISATION
Meningococci were cultured from the pharynx in 9 5 % of the patients. Meningococcal colonisation was more common in white (13-5%) than in black (2 3 %) patients (x 2 == 65 *8, p<0 001). Meningococcal colonisation was present in 15 3 % of white men and in 12-4 % of white women (yl2=4.37, P<0-05) compared with 2.4% of black men and (Noble et al., 1977) . Although histories of sexual contact were not obtained from all patients in the present study, the higher pharyngeal colonisation rate in men may be a reflection of the higher incidence of genital infection in men and of the predominance of white men in the clinic population.
Although an association between race and disease may be confounded with socioeconomic variables, black individuals may be more susceptible to the gonococcus and thus have a higher incidence of infection following exposure. Such a susceptibility could be mediated by a genetically determined biological mechanism. The present and other studies (Noble et al., 1977; Brooks et al., 1978) have shown that genital or rectal gonorrhoea is more common among black than white clinic patients. The present study also showed a marked difference in meningococcal colonisation of the pharynx in black patients compared with white. Race, as a factor in meningococcal colonisation, has not been extensively studied except in military recruits and servicemen undergoing training. In one study, a small subgroup of black servicemen had positive meningococcal pharyngeal culture results in proportion to their numbers in the group (Farrell and Dahl, 1966) . In another study, Polynesian soldiers had higher meningococcal colonisation rates than did European soldiers (Knights, 1972) . However, meningococcal acquisition and colonisation among military recruits may be higher than in the general population. Our findings of a low meningococcal colonisation rate in black patients might be explained if they acquired meningococcal infections at an earlier age with a resulting immunity as adults. However, the incidence of meningococcal meningitis is the same or slightly higher among white compared with black children, whereas the incidence of pneumococcal and haemophilus meningitis is higher in black children (Fraser et al., 1973; Floyd et al., 1974) . Racial differences have been described in the pharyngeal colonisation of another pathogenic micro-organism. Pharyngeal colonisation by Staphylococcus aureus but not P-haemolytic streptococci is significantly more common in white than in black patients (Noble, 1974) . Unfortunately, the small number of meningococcal isolates from black patients in our clinic was inadequate to correlate the meningococcal serogroups with the patients' race. Thus, it is unknown if certain meningococcal serogroups are found more frequently in white compared with black individuals. Although this and other studies have shown a slightly higher colonisation rate in men than in women (Greenfield et al., 1971) , the acquisition rate of meningococcal pharyngeal colonisation is the same with respect to sex in military recruits (Melton et al., 1977) . Willcox et al. (1977) obtained pharyngeal cultures from patients attending a venereal disease clinic and found that patients harbouring meningococci in the pharynx were more likely to have genital gonococci than those who were not carrying meningococci. We were unable to identify an association between pharyngeal meningococcal colonisation and genital infection with gonococci. The difference in the two studies may lie in the fact that in the present study all new clinic patients had culture specimens taken whereas in their study only selected patient groups had specimens taken for culture.
Gonococci isolated from the pharynx and from a second site in the same patient usually have identical antibiotic sensitivities (Bro-J0rgensen and Jensen, 1973; Stolz and Schuller, 1974; Hallqvist and Lindgren, 1975; Catlin and Pace, 1977a) . However, pharyngeal isolates have been reported to be more resistant to ampicillin and penicillin (Odegaard and Gundersen, 1973; Hallqvist and Lindgren, 1975; Catlin and Pace, 1977b) and to have different auxotypes (Catlin and Pace, 1977b) when compared with genital isolates from other patients. Gonococcal strains requiring arginine, hypoxanthine, and uracil are more susceptible to penicillin G (Knapp and Holmes, 1975) , and they are isolated more frequently from white patients (Crawford et al., 1977) . Thus, when gonococci from the pharynx are compared with gonococci isolated from other sites the race of the infected patient is a significant variable. In the present study the number of white and black patients was proportional in both groups and no significant difference was observed in the auxotype or in the susceptibility to the antibiotics, penicillin, ampicillin, or tetracycline. However, the pharyngeal isolates were more susceptible to spectinomycin than were the rectal-genital isolates. This finding is unexplained and is of no clinical value since spectinomycin is relatively ineffective in the treatment of pharyngeal gonococcal infections (Wiesner et al., 1973) . Thus, with this exception, our findings indicate no significant differences in isolates from the pharynx compared with isolates from rectal or genital sites.
The pharynx was the only culture-positive site in two-fifths of our patients with gonococcal pharyngeal colonisation. This represents less than 1 % of cultures from all patients and less than 2 % of cultures from all clinic patients with gonorrhoea. Therefore, the relatively low incidence of pharyngeal gonococcal infection coupled with the difficulty of performing large numbers of sugar fermentation reactions on pharyngeal isolates argues against the routine screening of all patients for gonococcal pharyngeal colonisation. The effectiveness of alternative diagnostic techniques should be evaluated to limit the number of cultures required and also to establish the consequences of untreated pharyngeal colonisation with gonococci. The finding of an increased incidence of meningococcal colonisation in white patients may indicate differences in genetically determined mucosal receptor sites in the pharynx and merits further study. 
